Introduction
Due to the ageing population and the enormous improvement in treatment options for cardiac diseases, congestive heart failure (CHF) in western societies has become epidemic (Cowie et al. 1997 , McMurray & Stewart 2000 . CHF is now recognized as a chronic disease and can be considered as the end-stage for many forms of heart disease and as the most common cause of death for hospitalized patients (O'Connell & Bristow 1994) . It is a chronic debilitating condition with severe symptoms such as breathlessness, retention of sodium resulting in oedema, and fatigue. Treatment of CHF is complex and contains stringent lifestyle modifications and multi-drug regimens. Adherence to the treatment regimen is essential for clinical outcomes such as survival and quality of life (QOL) and therefore places strong demands on patients (VanderWal et al. 2005) . Research indicates that those who have a network of supportive social relationships are doing better in terms of self-care (Sayers et al. 2008) , QOL and mortality (House et al. 1988 , Berkman et al. 1992 , Case et al. 1992 , Chin & Goldman 1997 compared to patients who are socially isolated. Partners are said to provide the most extensive and comprehensive support compared to other informal caregivers (Nijboer et al. 1998 ).
Background
Although it seems obvious that CHF also places high demands on partners and therefore will also affect their lives, it is only recently that the consequences of living with a patient with CHF have been studied. Some studies indicate substantial psychological distress in partners (Karmilovich 1994 , Rohrbaugh et al. 2002 , Luttik et al. 2005 , 2007a . Furthermore, some studies (Evangelista et al. 2002 , Martensson et al. 2003 , Pihl et al. 2005 compare the outcome in partners with the outcome in people with CHF themselves. These indicate that partners of people with CHF do better in physical health compared to people with CHF, but differences in mental health are less clear. Evangelista et al. (2002) found statistically significantly higher levels of emotional well-being in partners compared to patients, whereas other researchers (Martensson et al. 2003 , Pihl et al. 2005 have found comparable scores. There have been two studies (Dracup et al. 2004 , Luttik et al. 2005 in which the investigators compared their scores to age-adjusted norm scores drawn from the general population. Both showed that emotional well-being in partners of people with CHF was statistically significantly lower. However, these partners have never been compared to well-matched individuals from the general population living with a healthy partner, meaning that the real impact of CHF on partners is still unknown.
Another limitation of these earlier studies examining the impact of CHF on partners is the failure to take into account the gender of the partner. All studies discussed above had over-representation of male patients and female partners in their samples. Review of the literature identifies that gender is a key factor associated with psychological distress in partners of people who are chronically ill. In general, female partners of chronically ill patients report more distress when compared to male partners (Miller & Cafasso 1992 , Lutzky & Knight 1994 , Hagedoorn et al. 2000 , Rohrbaugh et al. 2002 , Pinquart & Sö rensen 2006 . Several theories to explain this phenomenon have been discussed in the literature, mostly relying on differences in individual characteristics, such as the use of different coping strategies or perceived competence in providing support (Barusch & Spaid 1989 , Mirowsky & Ross 1995 , Hagedoorn et al. 2003 .
Partners are said to provide the most extensive and comprehensive care and are less likely to receive assistance (Nijboer et al. 1998) . The impact of providing care to a chronically ill family member has been studied extensively and appears to be associated with both negative and positive effects on caregivers' lives (Kriegsman et al. 1994 , Pinquart & Sö rensen 2003 , 2006 . Some studies reveal positive experiences from providing care in terms of love, rewards, and challenges that may increase feelings of satisfaction, pride and self-esteem (Kramer 1997) . However, most have focussed on negative effects of caregiving. Several studies across varying chronic illnesses have documented statistically significantly higher levels of psychological distress in caregiving spouses compared to non-spousal caregivers (Kriegsman et al. 1994 , Pinquart & Sö rensen 2003 , 2007 , and some even indicate an impact on physical health and mortality in caregivers (Schulz & Beach 1999 , Vitaliano et al. 2003 , Pinquart & Sö rensen 2007 .
As one of the shortcomings in caregiving research that may explain low levels of distress in partners, Pinquart and Sö rensen (2003) mention the lack of studies that describe the actual involvement of caregivers in providing care. Schulz et al. (1997) have suggested that researchers may underestimate caregiver stress because they often define caregivers as individuals who share the household with an impaired family member, without assessing whether this individual actually provides care. Most studies of QOL in partners of people with CHF have not taken into account the amount of actual care given. One exception is a study by Karmilovich (1994) that showed a statistically significant association between the performance of caregiving tasks and stress in partners of people with CHF. Similarly, we recently reported that the performance of caregiving tasks, especially personal care tasks (e.g. assisting with washing, eating and mobility in and around the house), was statistically significantly associated with higher levels of caregiver burden in partners of partners of people with CHF (Luttik et al. 2007b) . These studies also indicate that there is substantial variance in the amount of care provided.
The study Aim
The aim of the study was to investigate QOL in partners of people with CHF in comparison to individuals living with a healthy partner.
On the basis of earlier studies with other chronic illnesses, we hypothesized that partners of people with CHF would report lower QOL than individuals with a healthy partner. Furthermore, we expected this difference to be most pronounced in female partners. However, overall differences may be smaller than often assumed. In the second phase of this study, we investigated the role of actual involvement in care, as this is a neglected variable within research examining QOL in partners of people with CHF. We hypothesized that involvement in care would be negatively associated with QOL. Furthermore, a possible interaction between involvement in care and gender was explored.
Design
We used a cross-sectional, comparative design. A population of partners of people with CHF was compared to an age-and gender-matched control group drawn from the general population.
Participants
Partners of people with CHF Partners of people with CHF were recruited from the Dutch NHF-COACH trial, which is a randomized clinical trial conducted in 17 centers in the Netherlands studying the effects of education and counselling in patients with CHF (Jaarsma et al. 2004 . Patients were included between October 2002 and February 2005 when hospitalized for symptomatic HF (NYHA II-IV). Those included were at least 18 years of age, with evidence of structural underlying heart disease. Major exclusion criteria were: any invasive procedure or cardiac surgery intervention within the last 6 months or planned during the following 3 months, ongoing evaluation for heart transplantation, inability to complete the questionnaires, or inability or unwillingness to give informed consent. There were no specific inclusion or exclusion criteria for partners, except that they had to be able and willing to complete a questionnaire.
Individuals living with a healthy partner
To compare QOL of partners of people with CHF with a reference group of individuals living with a healthy partner, data from a national survey were used.
Data collection
Procedures Clinical data and demographics for all people with CHF were collected by chart review and patient interview during the initial hospital admission. One year after patient discharge, partners received a self-report questionnaire at home, which they were asked to complete independently of the patient. Independent interviewers collected the questionnaires when visiting partners at home.
In the survey, nine local district council offices in different areas in the Netherlands were asked for a random sample of addresses of 500 or 1000 participants who were at least 55 years old and who were not living at the same address. Between July and August 2005, 5500 questionnaires were distributed, accompanied by a letter in which participants were invited to complete the questionnaires and return them in a prestamped envelope. Confidentially was guaranteed.
Quality of life
Quality of life was assessed by two measures: the Medical Outcome Study 36-item General Health Survey (RAND-36) and Cantril's Ladder. The RAND-36 is a widely used self-report questionnaire measuring general health and is considered to be well-validated (RAND Health Sciences Program 1992 , VanderZee et al. 1996a , 1996b . The questionnaire contains 36 items reflecting nine dimensions: physical functioning, role limitations due to physical functioning, bodily pain, general health perception, vitality, social functioning, role limitations due to emotional functioning, mental health and perceived health change. For each domain, scores range from 0 to 100, with a higher score indicating better health. Reliability of the nine domains was satisfactory, with Cronbach's alpha's ranging from 0AE71 for the domain of social functioning to 0AE92 for the domain of physical functioning (VanderZee et al. 1996a (VanderZee et al. , 1996b .
We also used Cantril's Ladder of life (Cantril 1965 ) as a measure of 'global well-being'. The concept of well-being is related to important aspects of QOL such as psychosocial adjustment and functional capabilities (Jaarsma et al. 1999) , and has been used in various cardiovascular studies (Senten 1991 , Jaarsma & Kastermans 1997 . Respondents were asked to rate their sense of well-being on a ladder, with 10 reflecting the best possible life imaginable and 0 reflecting the worst possible life imaginable. A higher score indicates better well-being.
Actual involvement in care
Actual involvement in care was assessed using the Dutch Objective Burden Inventory (DOBI) . This contains four different domains of caregiving tasks. For the purposes of this study, the domain of tasks regarding personal care such as support in eating, dressing and bathing (11 items in total) was assessed. A sum score can be computed as the average of the subsequent items with a range between 1AE0 (providing no care) to 3AE0 (providing a great deal of care). Findings in the original study supported the reliability (Cronbach's alpha 0AE83 for the subscale personal care) and validity of the scale. In the current study, we dichotomized this variable into two categories: providing no care (0) and providing care (1).
Ethical considerations
The appropriate ethics committee approved the COACH study and the investigation conforms to the principles outlined in the Declaration of Helsinki. A cardiologist and a research nurse approached all patients to provide oral and written information. Written informed consent was obtained after a minimum of 24 hours. Twelve months after the initial inclusion of the patient, partners were approached by mail with a letter and a questionnaire. Return of a completed questionnaire was taken as consent to participate.
The reference group of individuals living with a healthy partner was approached by the distribution of questionnaires accompanied by a letter in which they were informed of the study and invited to participate. Anonymity of data was guaranteed.
Data analyses
All data were entered into an SPSS (14.5) database (SPSS Inc., Chicago, IL, USA) and descriptive statistics were used to describe the study participants. To have a fair test of differences in QOL between partners of people with CHF and controls from the general population living with a healthy partner, partners were matched by gender and age. The General Linear Model module of SPSS (two-way ANOVA ANOVA) was used to build models with the QOL measures as the dependent variables. Gender (male vs. female) and group (partners of people with CHF vs. individuals living with a healthy partner) were entered as factors in each model, along with the interaction term gender by group.
Within partners of people with CHF, we further analysed the role of the actual involvement in care. The two-way ANOVA ANOVA technique was used to build models with the QOL measures as the dependent variables. Involvement in personal care (yes vs. no), gender (male vs. female), and the interaction between involvement in care and gender were entered into the models as the independent variables.
Simple effects analyses and multiple comparison procedures (LSD) were carried out only to interpret statistically significant interactions.
Results

Response and sample characteristics
The COACH trial study sample consisted of 1023 people with CHF. Within this sample, 605 (59%) were married or living with a partner. At 12 months, 441 questionnaires were sent out (112 patients had died before 12 months, 29 left the study before 12 months and 23 left for logistical reasons); of these 407 (92%) partners responded and returned their questionnaires. Reasons for non-response include logistical reasons (10), health problems of partners (14), not willing to participate (10). In six cases, questionnaires were incomplete and could not be used.
From the 5500 questionnaires distributed among community-dwelling elders, 2497 (45%) were returned. Of these, 1712 respondents were married or living with a partner and 1288 indicated that they were living with a healthy partner.
The population of partners of people with CHF (n = 401) was predominantly female, with age ranging from 25 to 89 years and a mean age of 67 (±12) years. The reference group of individuals living with a healthy partner (n = 1288) were all above 55 years old, with a mean age of 66 (±7), and was predominantly male (65%). After matching for age and gender, the study sample consisted of 303 partners of people with CHF and 304 individuals of healthy partners, both with a mean age of 69 years. In previous publications (Luttik et al. 2007b , we used subsamples of the current study sample to describe caregiver burden and to develop an inventory of CHF specific caregiving tasks.
Comparison of partners of people with CHF and with healthy individuals
Two-way analysis of variance revealed the expected interaction effect between group (partners of people with CHF vs. individuals living with a healthy partner) and gender for general well-being, F(1,581) = 4AE526, P < 0AE05, and for perceived health change, F(1,604) = 4AE283, P < 0AE05. Simple effects analyses indicated that female partners of people with CHF performed worse than female partners of a healthy person on both outcomes [F(1,578) = 10AE43, P = 0AE001 and F(1,601) = 12AE10, P = 0AE001 for general well-being and perceived health change respectively], whereas male partners of people with CHF did not show statistically significantly different scores when compared to male partners of healthy persons [F(1,578) = 0AE64, P = 0AE57 and F(1,601) = 0AE10, P = 0AE75 respectively]. Furthermore, a main effect of group was found for the domain of general health perception, F(1,598) = 4AE066, P < 0AE05, with partners of people with CHF reporting lower general health than partners of healthy persons, regardless of their gender. In addition, main effects of gender were found for the domains of bodily pain, F(1,605) = 6AE31, P < 0AE05, vitality; F(1,600) = 6AE133, P < 0AE05, and mental health, F(1,600) = 6AE083, P < 0AE05. For all three domains, female respondents had lower scores compared to male respondents, indicating more pain, lower vitality and lower mental health in women, regardless of whether the partner had CHF or not. The results revealed no statistically significant effects for the domains of physical functioning, role limitations because of physical problems, role limitation because of emotional problems and social functioning. Table 1 shows all F-values and the mean levels of QOL of 
Additional multiple comparison tests (LSD) were used to facilitate the interpretation of interaction effects. In each row, means that do not share a common superscript are statistically significantly different (P < 0AE05 'Group effect' refers to the effect of living with a person with congestive heart failure vs. living with a healthy individual.
partners of people with CHF and their age-matched controls, stratified by gender. For the dimensions of the RAND 36, a 5-point difference is assumed as a clinically relevant difference; taking this into account, differences are small.
Partners of people with CHF and QOL: impact of gender and actual involvement in care
Within the population of partners of people with CHF, we further explored the impact of the actual involvement in care, in terms of performing personal care tasks, and the possible interaction between care and gender. For general well-being we found a main effect of gender F(1,291) = 7AE22, P < 0AE01, with female partners of people with CHF reporting lower scores compared to males (Table 2) . Furthermore, we found statistically significant interactions between gender and involvement in care for the following QOL domains: social functioning F(1,299) = 6AE47, P < 0AE05, role limitations because of physical problems F(1,299) = 3AE97, P < 0AE05, role limitations because of emotional problems F(1,298) = 4AE10, P < 0AE05, mental health F(1,297) = 5AE07, P < 0AE05, vitality F(1,297) = 6AE68, P < 0AE05, bodily pain F(1,299) = 5AE87, P < 0AE05, and perceived health change F(1,299) = 3AE94, P < 0AE05. Interestingly, simple effects analyses for the domains of mental health, role limitations because of emotional problems, bodily pain, vitality and social functioning revealed that actual involvement in care was associated with QOL in female partners (F ranging from 5AE18 to 18AE24, P < 0AE02), but not with QOL in male partners (F ranging from 0AE03 to 2AE04, P > 0AE15). Simple effect analyses for the domains of role limitations physical and perceived health change did not reach statistical significance for women or for men. We performed the same analyses with correction for severity of CHF in patients by adding the New York Heart Association classification (I-IV) into the model as a covariate. Although NYHA class was independently related to some domains of QOL in partners of people with CHF, it did not affect the interaction effects that were found for gender and involvement in care. Because of missing values in NYHA class, we decided to present the results without NYHA class in the model.
Discussion Study limitations
In this paper, we present unique data on the QOL of a relatively new group of caregivers, namely partners of people 
Additional multiple comparison tests (LSD) were used to facilitate the interpretation of interaction effects. In each row, means that do not share a common superscript are statistically significantly different (P < 0AE05 with CHF. However, the results of the study need to be interpreted taking note of some limitations. First, the crosssectional design of the study precludes us from drawing conclusions about causality. For example, we cannot draw any conclusions about whether the performance of caregiving tasks actually causes a low perceived QOL. Second, our conclusions are based on, and are therefore restricted to, a sample representing older partners of people with CHF, above 55 years old. However, we consider that our sample is representative of the CHF population in general because CHF is specifically prevalent in older people. Our sample of partners of people with CHF represented partners of people with CHF who had been diagnosed at least 12 months before. In our qualitative study on partners of people with CHF (Luttik et al. 2007a) , partners mentioned distress especially directly after diagnosis or after hospital admission. Therefore, at that stage of the disease, QOL scores may be more impaired compared to our results. Further research at different stages of the disease is necessary. Last, as in most studies on caregiving, our sample had a relatively small representation of male partners of people with CHF, which may have given less power, especially to detect differences between male partners and the performance of caregiving tasks.
Discussion of results
Our first goal was to investigate the QOL of partners of people with CHF and to explore the influence of the caregiving role and gender. Data on the QOL of 300 partners of people with CHF were compared to individuals with healthy partners drawn from the general population (adjusted for age differences). Results showed only small differences in quality between these two groups. These findings are in line with the results of Pinquart and Sö rensen (2003) , who also found small differences in subjective wellbeing (and physical health), especially between caregivers of physically (non-demented) ill and non-caregivers. Furthermore, Hagedoorn et al. (2008) also reported that levels of psychological distress in partners of cancer patients were only moderately higher compared to individuals drawn from the general population. Since our sample of partners of people with CHF can be considered as fairly large and representative for older partners of people with CHF (above 55 years old), we may conclude that these partners do not seem to be specific in that they suffer as much or as little as partners of people with other physical illnesses. We did not measure the cognitive functioning of people with CHF; however, from other studies it is known that a substantial proportion of people with CHF show a decline in cognitive functioning (Trojano et al. 2003) . As we know from the caregiving literature on people with Alzheimer disease that cognitive impairment is an important predictor for psychological distress in partners (Pinquart & Sö rensen 2003) , it would be relevant to investigate the impact of this variable in future research.
As hypothesized, gender appears to be an important contextual factor in QOL. In terms of general well-being and changes in perceived health, the interrelation with gender becomes clear through the statistically significant interaction between group and gender. Partner's illness was found to be associated with lower well-being and a negative change in perceived health in women but not in men. This is in line with earlier findings (Hagedoorn et al. 2000 , 2001 , Pinquart & Sö rensen 2006 . Furthermore, differences in the dimensions of mental health, pain and vitality were mainly related to gender, with female respondents performing worse, regardless of whether they were the partner of a person with CHF or a healthy individual (cf. Hagedoorn et al. 2008) .
Although overall differences were small, we did find substantial variation in QOL of partners of people with CHF by exploring the impact of performing caregiving tasks and gender. A statistically significant interaction was found between actual involvement in care and gender for several domains of QOL. Scores varied strongly for male and female partners who had to perform caregiving tasks such as assisting with washing, dressing and mobility in and around the house. This interaction indicates that the performance of these tasks was associated with negative outcomes in female partners. Male partners, however, did not seem to suffer from taking care of women with CHF. These findings cannot be explained by gender differences in the number of caregiving tasks performed. In contrast to earlier findings (Pinquart & Sö rensen 2006) , male partners of people with CHF in our study performed more personal caregiving tasks compared to female partners of people with CHF. A more plausible explanation may lie in role identity theory: differences in role identities between men and women. Taking care of the family, partner and children is mainly seen as the responsibility of women, whereas men are considered to provide financial and other resources. As a result of these different role identities, stressors that have a strong effect on women may have a weaker effect on men and vice versa (Hagedoorn et al. 2003) . Previous studies have shown that women are most distressed by stressors that involve social and family relationships, whereas men feel distressed mostly because of work and financial events (Conger et al. 1993) . Following this hypothesis, providing personal care to a patient with CHF may more stressful for women than for men.
Conclusion
The psychological well-being, of especially female partners of people with heart failure, should be assessed carefully. Female partners involved in the personal care of people with heart failure need special attention in terms of their psychological well-being. Nurses should not be reluctant to involve male partners in the care of women with heart failure.
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